Introduction
At a recent laser accelerator workshop held at LANL a number of potential candidates for high-gradiant accelerators were discussed. Details of the various proposed schemes can be found in ref (1) . Although the list of concepts considered at the workshop was extensive one mechanism which may have some interesting features was not discussed in detail. The purpose of the present paper is to analyze and derive some of the scaling relations associated with this acceleration scheme, which we will call the cyc t53 n resonance laser (CRL) accelerator.
The CRL acceleration mechanism utilizes a resonance effect between a beam of gyrating electrons and a high power laser beam. The basic physical configuration for the CRL accelerator is similar to that o the inverse free electron laser accelerator, 8) A(z,t) = A(z)(sin p(z,t)e + cos 4(z,t)e ), (1) where (1) is not self-consistently evaluated, in the sense that depletion and phase shift effects due to the presence of the electron beam are neglected.
Because the axial phase velocity of the laser field in Eq. (1) is not equal to c, but in fact varies with z, it is anticipated that to provide for a means of maintaining resonance between the particles and laser field it will be necessary to vary slightly the applied magnetic field. If the applied magnetic field varies gradually we may represent it by BO(x,y,z) = -(1/2)(3B (z))/z)(x e x+ y ey) The electron trajectories in the presense of Eqs. (1) and (2) where f(y) y(U where n -1 and a is the constant. Integrating (7) and assuming that the final gamma, Yf, is much greater than y , gives
where L is the interaction length and X is the laser wavelength. From (7) and (8) we conclude that the accelerating gradient is proportional to Eb where Eb is the electron energy and that the electron energy is proportional to L23 If n and a are not uniform the magnetic field must be contoured to maintain cyclotron resonance. The optimum variation of the magnetic field is found by setting aa/a0 = A = 0 and solving for b in (5c). 
